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(71) We, NOVO ENDUSTRI A/S, 
formerly known as Novo Terapeutisk 
Laboratorium A/S, a Danish company of 
Novo Alfe, DK-2&80 Bagsvaerd, Denmark, 
do hereby declare the invention, for which 
we pray mat a patent may be granted to us, 
and the method! by which it is to be per- 
formed, to be particularly described in and by 
the following statement: — 

This invention relates to a process for 
coating water soluble or water dispersing 
particles by means of the fluid bed technique* 

Ir is known to coat various particulate 
products having a particle size of less than 
about 10 mm, preferably less than 1 mm, in 
order to minimize clusi formation, e,g, enzyme 
containing additives for detergent composi- 
tions in powder form. However, consider* 
able difficulties have been eupetienced in 
performing this coating. In practice it has 



ii [he no been usual to udlize coating agents 
dissolved in organic solvents rather than in 
water when coating water soluble particles. 
The organic solvents have to be evaporated 
and recovered at a later stage of the process 
and may* funhcnnoi^ create a ore hazard 
and environmental problems. If, on the other 
hand, the organic solvent is not recovered, the 
coating process works in an uneconomical 
way. 

Also, it is known to utilize the fluid bed 
technique to coat various water soluble or 
water dispersible particles by atomization of 
aqueous solutions of Sim forrning> water 
soluble coating agents, this process being des- 
cribed in Wurster's USA Patent No, 
3,196,827* " However, in this known process, 
it is difficult to avoid agglomeration of the 



particles to be coated, and it is mentioned 
that this known process is only suited for 40 
partJdes bigger than 30 mesh (ab. 0.6 mm). 
Also, by using Worsteds method it is diffi- 
cult to obtain thin coatings. 

We have now found that it is possible to 
utilize an aqueous liquid for coating parti cu- 45 
late products hiving a particle size of less 
than about 1 mm (mean diameter io the 
range of from 0.1 to 0.6 mm) in a fluid bed 
process whereby particles can be coated with 
an extremely thin coating and without sub- 50 
scacrjal danger of agglomeration* 

According to tire present invention there 
is provided a process for coating water soluble 
or water dispersible particles by means of 
the mud bed technique, which process com- 55 
prises introduction of the particles to be 
coated in a fluid bed reactor the mean 
diameter of the particles to be coated being 
in the range of from 0*1 mm to 0.6 mm, 
and introduction of a coating material essen- 60 
tiaily consisting of an aqueous solution or 
dispersion of 0 macro molecular film forming, 
water soluble or water dispersible coating 
agent by means of aiumiisaiiun, wherein too 
relative humidity of outlet air from the fluid 65 
bed is below 100% and wherein the maxi- 
mum size of the atomized droplets of the 
coating fluid does not exceed the minimum 

size of the particles to be coated. 

If me maximum size of die atomized drop- 70 
lets of the coating fluid exceeds the rmrumum 
size of the particles to be coated, agglomera- 
tion wiU occur. 

Thus, by means of tbc invention, agglo- 
meration can be avoided, and it is possible 75 
to perform the coating with a layer as thin 
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as 0.1 — 10 «, in a „ 
0,5 — 1 a* corresponding to about 1% of the 
dry parade weight For a given ducknesa 
of the layer of coating agent a larger amount 



of coating agent, calculated on the partide 
weight; will be used with decreasing particle 
size. This will appear from the following 
Table L 



10 



15 



20 



25 



30 



35 



40 



45 



50 



55 



60 



'65 



TABLE I 

Amount of coating agent, calculated as per cent by weight of the 
particles to be coated 

Alcalase F Alcalase M 

Thickness of Mean diameter of Mean diameter of 

coating particles 400 ti particles 700 ii 

0.5^ 0,8% 0.5% 

1.0 1.5% 0.9% 



Although the coating produced according 

to the invention in A preferred embodiment 

is very thin it is, according to the inven- 
tion, also possible to produce coatings as 
thick as about 100 if desired. 

The minimum size of the particles to be 
coated can he determiaed by deue analysis* 
and the maximum size of the atomized 
droplets of coating fluid can be read from 
charts available from the manufacture of the 
nozzle, when the viscosity of the fluid and 

the pressor© is known. 

In a preferred embodiment of the process 
according to the invention the water soluble 
or water dispersible particles to be coated 
contain one or more enzymes, for example 
proteases, amylases, lipases or celluloses. 

In another preferred embodiment of the 
process according to the invention the enzyme 
or enzymes are bacterial proteinases, 

In another preferred embodiment of the 
process according to the invention the 
bacterial proteinases are precoatcd in order to 
reduce dust formation. 

In another preferred embodiment of the 
process according to the invention the 
bacterial proteinases are microbial proteinases 
such as Alcalase y or Alcalase M or are 
alkaline resistant proteinases manufactured 
according to British Patent No. 1,243,784* 

Alcalase, which is a trade mark belonging 
to Novo Indusrri A/S, is a microbial pro- 
teinase* Alcalase p is a prilled Alcalase, 
Alcalase M is Alcalase which is treated by 
means of a Manimerizer as described in our 
co-pending British patent application No. 
36564/70 (Serial No. 1362^65) and in our 
published French Patent fiTo* 2,099,349. The 
word "Marumetizer" is a Trade Mark. 

Id another preferred embodiment of the 
process according to the invention, the en- 
zyme or enzymes are bacterial or fungal car- 
bobydrases. 

In another preferred embodiment of the 
process according to the invention, the 
bacterial amylases are thermally stable 
amylases manufactured according to British 
Patent No. 1,296,839. 

In another preferred embodiment of the 
process according to the invention, the macro* 



molecular film forming, water soluble or 
water discernible roaring agent is a cellulose 
derivative* 

In another preferred embodiment of the 70 
process according to the invention, the cellu- 
lose derivative is methyl cellulose, hydroxy- 
butylmerhy! cellulose, sodium carboxymethyl 
cellulose, liydrn^ethyhnethyl cellulose or 
hydroxypropylmethyl cellulose. 75 

in another preferred, embodiment of the 
process according to the invention, the macro- 
molecular film forming* water soluble or water 
dispersible coating agent is a poiyvinytpyroli-. 
done. 89 

In another preferred embodiment of the 
process according to the invention, the macro - 
molecular film forrning, water soluble or 
water dispersible coating agent is a poly- 
ethylene glycol, preferably of a molecular 85 
wd^ht in the range of from 400 to €003. 

In another preferred embodiment of the 
process according to the invention, the raacro- 
molceular film forming, water soluble or 
water dispersible coating agent is a meth- 90 
acrylic resin* 

In another preferred embodiment of the 
process according to the invention, the macro- 
molecular film forming, water soluble or 
water dispersible coating agent is gehtine* 95 

In another preferred embodiment of the 
process according to the invention, the coat- 
ing fluid contains a plasticizer. 

in another preferred embodiment oE the 
process according to the invention, the plasri- !00 
cizer is a glycerol. 

In another preferred embodiment at the 
process according to the invention, the 
glycerol is used in so aiuouut ot* up to 60% 
of the dry weight of the coating agent, 105 
preferably in art amount in the range of nora 
10 to 30% of the dry weight of the coating 
agent 

In another preferred embodiment of the 
process according to tie invention, the con- U0 { 
centratton of the macromoiecular film form- 
ing, water soluble or water dispersible coating 
agent in the coating fluid is in the range of 
from Z to 50 weight-%. 

In another preferred embodiment of the U5 
process according to the invention, me con- 



centra tion of the macromoiecular fUm form- 
ing, water soluble or water dispcrsiblc cow- 
ing agent k the coating fluid is in the range 
of from 4 to 10 weigbt-%, 
$ In another preferred embodiment of the 
process according to the invention the mean 

diameter of the: particles to be cooted ts 

in the range of from 0.2 to 0.6 mm. 
In another preferred embodiment of the 

10 process according to the invention* the thick- 
ness of the coating layer is in the range of 
from 0.1 to 10 ^. 

In another preferred embodiment of the 
process according to the invention, the thick- 

15 ness of the coating layer is in the range of 
from 0.5 to ty. 

The process according to the invention 
can be carried out in a continuous manner 
as well as batebwise* However* in a pre- 

20 ferred embodiment of the invention the pro* 
«ss is carried out fcatdiwisc. In all me follow- 
ing Examples, the process is carried out 
batchwise. 

The invention also encompasses a coated 
25 product comprising coated water soluble or 
water dispersible particles, whenever pre- 
pared by means of the process according to 
the invention. 
The water soluble or water dispersible par* 
30 tides can be of any material which, for any 
reason, is to be coated. Examples of materials 
encompassed are enzyme additives, for ex- 
ample, proteolytic enzyme addidves for dens> 
gents, particulate medicaments, for example 
35 oral penicillin preparations, or hygroscopic 
substances* for example fertilizers. 
Coating of the particles is carried out for 

vartous rcftsoas, for example t in order to 

minimize dust formation, to protect against 
40 ultra-violet radiation, humidity or acidity or 
to minimize contamination. 

The coating agent can be any macromoie- 
cular film fanning, water soluble or water 

dispersible coating agent, for example: 

45 Methocel MC 15: methyl cellulose of a 
methoxyl DS (Degree of Substitution) of 
1,64 to l£2 and of a DP (Degree of Poly- 
merization) corresponding to viscosities from 
8 cP to 10,000 cP in a 2% aqueous solu- 

50 tioa at 20*C The Word "MethoceT is a 
Trade Mark, 

Tylose C 10 i sodium carboxymethyl cellu- 
lose of a DS from 0.4 to IS and a OF 
from 50 to 1000. The word 'Tylose* Is a 

55 Trade Mark 

Tylose MH 20: methylhydroxyethyl cetlu- 
lose (or hydrojtycthylmcthyl cellulose) of a 
raethoKy DS from 1.0 to 2.0, a hydroxy* 
ethyl DS from 0.1 to 0.5 and a DP from 5U 

60 to 1000. 

Methocel XD 1181: hydioxypropylmethyl 
cellulose of a methoxyl DS from 1.0 to 2.0, 
a hydroKypropyl DS from 0.1 to 0.5, and a 
DP from 50 to 1000. 

65 Roilidon K 25 FVP: polyvinylpyrrolidone 



of an average molecular weight of 10,000, 
10,000, 160,000 and 360,000 and «a*Wres 
thereof resulting any intermediate average 
molecular weight and mixtures or single 
components modified with plasticizcrs such 70 
as carboxymethy! cellulose and cellulose acet- 
are. The word "Kollidon" is a Trade Mark. 

Carbowax: polyethylene glycols of average 
molecular weight of 400, 600, 1000, 1540, 
4000^ 6000 and mixtures thereof any inter- 75 
mediate average molecular weight. The word 
"CartiowAx" is a Trade Mark. 

Eudragit H 30 D: metbacrylic resins, 
aqueous dispersions thereof- This tablet 
lacquer is completely insoluble in alkaline ffl 
liquids. Hie word <c Eudragit" is a Trade 
Mark. 

Sohigel; gelatine. The word "Solugcl" is 
a Trade Marie 
Polypropylene glycols. 85 
Polyvinyl alcohols. 
Alginates. 

The concentration oE the coating agent in 
the aqueous or substantially aqueous solution 
or dispersion corresponds to a viscosity which 90 
is suitable for aromizatiorL Usually, as men- 
tioned before, the concentration is in the 
range: of from Z to 50 weight-%, preferably 
from 4 to 10 weight-%. The limits, how- 
ever, are highly dependent on the individual 95 
coating agent used. The average diameter of 
the particles to be coated is usually in the 
range of from 1C0 /t to oXK>> tvep to 1000 
preferably tea 200 ^ to 600 //. The relative 
humidity of the outlet air should usually not 100 
exceed 60%. The temperature of the air, 
which is used to fiuidize the particles to be 
coated, should be adjusted ia consideration 

of the nature of the particles to be coated. 

The quality of the coating is not influenced 1 05 
by the shape of the particles. By use of 
the process of the invention it is possible 
to produce ft coottauous renting on sph«r« 

and on irregularly sbaped particles as well 
Several of the known coating procedures are 110 
not well adapted to the coating of irregu- 
larly shaped particles which are imperfecdy 
crtftted^ only. Therefore, die present process 
offers special advantages in connection with 
the coating of irregularly shaped particles. An 115 
example of such irregularly sbaped particles 
is a priKed enayme product including prilled 
Alcalase or Atcalasc P. When prilled Alcalase 
is coated in accordance with the invention 
a product consisting of irregularly shaped } 20 
particles having a continuous coating is 
Formed. Due to the irregular shape these par- 
rides have a very reduced tendency to segre- 
gate from the other particies of detergent com- 
positions in powder form. 125 

An additive consisting of spheroidal par- 
tides having a density different from the den- 
sity of die particles of the other components 
of a powdery detergent composition will neve 
a tendency to segregate from said other par- ! 30 
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tides and thereby create an inhomogeneous 
detergent composition, The above irregularly 
shaped panides therefore offer special ad* 
vantages* 

5 According to the invention the coating fluid 
may contain a plasticizer such as triacetin, 
which is iliustrated in the following example 

By using glycerol as a plasticizer in the 
10 coating fluid coated particles having advan- 
tageously low dust levels can he obtained 
according to the invention. 

By using glycerol 03 o plasticizer in the 
coating Buid in an amount of up to 60 
15 per cent of the dry weight of the coating 
or up to the point when the coated particles 
are beginning to adhere to each other, pre- 
ferably in an amount in the range of from 
10 to 30 per cent of the dry weight of 
20 the coating agent, the dust level of me 
coated particles is reduced significantly which 
will appear from the following, 

Tn order to give a better understanding of 

how to correlate the different parameters of 
25 ike process in order to obtain a relative 
humidity of the outlet air of less than 100% 
the following calculation with reference to 
Example 21 h presented. The felet air, 
which was the air in the plant, had the 
30 following characteristics: 
Temperature: 20°C 

Relative humidity: 50% corresponding to 
7 c of H 5 0/fc£ air. 
The rate of the coating fluid was 1700 ml/ 

35 min. or 102 litre/hour. The coating Suid 
bad a specific gravity of LO g/cm* and 
contained 10% by weight of coating 
corresponding to a water inlet amount 
the coating fluid of 91.8 kg/hour* 

40 The rate of Suidiziiig air was 8000 N m 3 / 
hour or 9600 Jcg of air/hour. Thus, the 
fkridizing air introduced 0*007x 5600-672 
kg of water in the system pec hour. 
Thus, per hour a total of 915-f q?2 kg 

45 of water was introduced into the system. 
This corresponds to 15SM) leg of water* which 
was removed from the system together with 
about 9609 kg of air. As the outlet air had 
a temperature of between Z3° and Z7 Q C 

50 this amount of humidity in the outlet air 
corresponds to a relative humidity in the 
outlet air of between 95 and 75%. It is 
noted that this relative humidity is withk 
the limit given for the relative humidity in 

55 claim L 

In order to illustrate the invention fur- 
ther, the following Examples are presented. 
Examples 1 to 10 illustrate the preparation 
of fhc uwwiug Quid. 

60 Example 1 

Methyl cellulose (Mcmocel MC 15} 50 g 
Deionized water 1000 g 

The methyl cellulose was triturated with 



about 333 g of boiling water, after which 
the rest of the water (optionally cold) was 65 
added wid* stirring. The solution was allowed 
to stand in a cold place. 

Example 2 

Methyl cellulose (Methocei MC 15) 50 g 

Dciawized water 1000 g 70 

Ttiacetin 5 g 

A solution of methyl cellulose and de- 
ionized water was prepared as described in 
Example 1, whereupon the triacetin was 
added, 75 

Example 3 
Sodium carboxymethyl cellulose 

(Tylose C 10) 50 g 

Deioeiaed water 1000 g 

The sodium carboxymethyl cellulose was 80 
dissolved in the water with stirring, using a 
high speed mixer, 

BvaoBpIc 4 

Sodium carboxymethyl cellulose 

cryiose c io) 100 g 

Deionized water 1000 g 

The sodium carboxymethyl cellulose was 

dissolved fa the water with drifting, using a 
high speed miser 



Metihymydroxyethyl cellulose 



CTylose MH 20) 
Deionized water 



85 



90 



50 g 
1000 g 

The methylhydroxyethyl cellulose was dis- 
solved in the water with srfrriag, using a 95 
high speed mixer. 

Example 6 
Hydroxypropylmethyl cellulose 

(Methocei XD 1181) 50 g 

Driomzed water 1000 g 100 

The hydroxypropylmethyl cellulose was 
dissolved in the water with stirring, using a 
high speed mixer. 

Example 7 

Gelatine (Solugel) 50 g 105 

Drionized water 1000 % 



The gelatine was dissolved in the 
with stirring, using a high speed mixer. 

Example 8 

Polyvinylpyrrolidone (KolHdoa K 25) 50 g 110 
Deionized water 1000 g 

The polyvinylpyrrolidone was dissolved in 
the water with stirring, using a high speed 
mixer. 

Example 9 115 
PulyeOiyfcae glycol (Cdrtwwax 4O0O) 50 g 
Deionized water 1000 g 
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The polyethylene glycol was dissolved in 
me water with stirring, using a high speed 
mixer. 

Example 10 
Polyethylene glycol (Carbowax 6000) 50 g 
Dciornzed water iqqo t 

The polyethylene glycol was dissolved in' 



the water with stirring, using a high speed 

The solutions prepared according to Ex- 
amples 1 ro 10 were used for the coating of 
—ted Alcalase (Alcalase P) in each of four 
* fluid bed systsais as seated in Ex- 
11 to 14. 
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Apparatus : 
Alcalase P: 
Nozzle 

Pressure 

Internal diameter 
Inlei temperature of fiuidizicg air: 
Temperature of particulate material: 
Feed rate of coating fiuid: 
Fluidizing air : 



Apparatus; 
Alcalase F: 
Nozzle 

Position of jacket: 

Pressure 

Internal diameter: 
Inlet temperature of Euidkiag air: 
Temperature of particulate material: 
Feed me of coating fiuid: 
Air velocity: 



(Aeromatlc AG, Basel) 

1000 g 

I 1/2 ato 
0.8 mm 
41°— 43°C 
31— 33°C 
6 t/Z ml/rain. 
3—10 scale mats 



Example 12 



"WSG-5" (W* Glatr, Halringen, Germany) 
6000 g 

0.5 

1 1/2 ato. 
12 mm 
42*-45°C 
31— 33*C 
35 rul/min.. 

2 1/2 m/sec 



Apparatus: 
Alcalase P: 
Nozzle 

40 Position of jacket: 

Pressure: 

Internal diameter: 
Inlet temperature of fluid&ing air: 
Temperature of particulate material: 
45 Feed rate of coating fluid; 
Huidizinfi air: 



13 



"WSG-30" (W. Glatt, Haitingen, Germany,) 
45,061) g 

03 

6 afco. 

1.8 mm 
42*-45°C 
31— 33°C 
1S7 ml/mm. 

5 seal* units 
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Apparatus : 
Alcalase P; 
Nozzle 

Position of jacket 

Pressure: 

Internal diameter: 
Inlet temperature of filuidiztng air: 
Temperature of paniculate ; 
Feed rate of coating fiuid: 
Kate of Suidizing air: 



Example 14 



"Sueba^T (Aeromaric AG, Basel) 
135 kg 

1.0 

6 ato, 
2.3 kerc 
42-45<>C 
31— 33«C 
325 xnl/min. 

corresponding to position 3 of damper 



In all cases particulate products were pro- 
duced having remarkably good properties, 
60 The. amount of coating layer on the par- 
ticles and the amount of dust present in 



some of the coated products prepared accord- 
ing to Examples 12 to 14 appear from the 
fcflowing table IL 
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TABLE 0 



10 



15 



20 



30 



35 



40 



45 



No. 
12 

13 
14 



Coating fluid 
prepared according 
to Example No. 

1 
1 

6 
I 
1 
I 
6 
6 
2 
1 
1 
1 

1 
1 



Araoum. of 
layer on 
product 



Amount of dust 
in jig/ 100 g of product 
Total enzyme 



1 1/2% 



Examples IS^to 20 illustrate me prepata* 
tiort of a coating fiuid containing glycerol 
and corresponding coating fluids without 
glycerol. 



Example 15 
Metnyl cellulose (Metfecel MC 15} 50 g 
25 Deionized water 950 g 



The methyl cellulose was triturated with 
about 333 g of boiling water, after which 
tfcc rest of the water (optionally cold) was 
added wirii stirring. The section was allowed 
to stand in a cold place. 

Example 16 

Methyl cellulose (Withered MC 15) 42.5 g 

Glycerol 7,5 g 

Deionized water 950.0 g 



A solution of methyl cellulose and dt> 

jortreed water was prepared at described in 

Example !5» whereupon the glycerol was 
added. 



Sodfom carboxyi 
(CeUofas B 5) 
Deionized water 
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100 g 
900 g 



The sodium carboxymethyl cellulose was 
triturated wish about 333 g of boEing water, 
after which the rest of the water {optionally 
cold) was added with stirring* The solution 
was allowed to stand in a cold place. The 
word "CeUofas" is a Trade Mark 



20 
20 
5 
20 
15 
20 
10 
10 

5 
20 

5 
10 
50 
15 



2.1 
1.6 
0.8 
2.6 
1.8 
0.8 
LI 
0,8 
1.8 
1.0 
1.0 
1.6 

3.4 
1.6 



Example 18 
Sodium carboxymethyl cellulose 

(CeUofas B 5) 
Glycerol 

Deionized water 



85g 
15 g 
900 g 



A solution of sodium carboxymethyl cellu- 
lose and deionized water was prepared as 
described k Example 17, whereupon the 
glycerol was added. 

The solutions prepared according to Ex- 
amples 15 to 20 were used for the coating of 
Atcalase M in a fluid bed system as stated 
in Example 21, 
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A solution of sodium carboxymethyl cellu- 
lose and ddonized water was prepared as 
described in Example 17, whereupon the 
^ycerot was added, 

Example 19 
Sodium carboxymethyl cellulose 

(Octal HS) 100 g 

Deionized water 900 g 

A solution of sodium carboxymethyl cellu- 
lose and deionized water was prepared as 
described in Example 17. Toe word "Cefcr 
is a Trade Mark 65 



Example 20 
Sodium carboxymethyl cellulose 

(Ccfcol HS) 85 g 

Glycerol 15 g 

Deionized water 90 D g 



75 



Example 21 



to 



Apparatus: 
Alcalase Mt 



Nozzle 

Jacket diameter: 

Pressure: 
tniet temperature of Bmdamg air: 
Temperature of particulate material : 
Feed rate of coating fluid: 
Huidizing air: 



"WSG-3DQ (W. Giatr, Haldngeti, Germany) 

six-beaded nozzle 
L2 mm 

6.0 mm 
6.0 ato* 
46 o ~50<»C 
23 o —27 0 C 
171)0 ml/rain, 
8Q0B N m'/hour 



la all cases particulate products are pro* Hie amount of dust present in me coated 
duced having remarkably good properties, products prepared according to Example 21 
especially in regard to the low dust lcvet appears from the following table IIL 



20 Example 
No. 



25 21 



Coating fluid 
pared according 
to Example No. 

15 
16 
17 
1* 
19 
20 



TABLE IB 

Amount of 
coating layer on 
coated product 

1% 
\% 

!i 



Amount of dust 
in /ig/100 g of product 
Total Enzyme 

20 12 

10 0.5 

15 1,6 

10 0,7 

30 13 

10 0.8 



It appears from the above table III that 
by using glycerol as a plaaticizer m the 

30 coating fluid a remarkably advantageous 
effect on the dust level of the coated par- 
rides was obtained. 

WHAT WE CLAIM IS:— 

1. A process for coating water soluble or 
35 water dispersible particles by means of the 

fluid bed technique, which process comprises 
introduction of the particles to be coated in 
a fluid bed reactor, the mean diameter of 
the particles to be coated being in the range 

40 of from 0.1 to 0.6 mm, and introduction 
of a coating material essentially consisting 
of an aqueous solution or dispersion- of a 
macro-molecular film forming, water soluble 
or water dispersible coating agent by means 

45 of atomizationj wherein the relative humidity 
of outlet air from the fluid bed is below 
100% and wherein the maximum size of 
the atomized droplets of the coating fluid 
does nor exceed me minimum size of the 

50 particles to be coated. 

2. A process according to Claim 1, where- 
in the water soluble or water dispersible 
panicles to be coated contain one or more 

tbz/uxes. 

55 3. A process according to Claim 2, where- 
in the enzyme or enzymes is/are bacterial 
proteinases. 

4. A process according to Oaim 3, where- 
in the bacterial proteinases) is/arc precoatct! 

60 in order to reduce dust formation. 

5. A process according to Gaim 4, where- 



in the bacterial proteinase^) is/are microbial 

6. A process according to Oaim 3, where* 
in the bacterial proteinase's) is/are alkaline 
resistant proteinase® manufactured accord- 
ing to British Patent No. 1,243,784, 

7. A process according to Claim 2> where- 
in the enzyme or enzymes is/are bacterial or 
fungal carbohydrase(G). 

8. A process according to Oaim 7, where- 
in the bacterial carbohydrase(s) is/are therm- 
ally stable amylase(s) manufactured! accord 

kg to British Patent No. 1,296,839. 

9. A process according to any one of the 
preceding claims, wherein the macro-mole- 
cular film foraging, water soluble or water 
dispersible coating agent is a cellulose de- 
rivative, 

10. A process according to Oaim 9, where- 
in the ceUulose derivative is methyl cellulose, 
hydroxybutylmethyl cellulose, sodium car- 
bo*yme*hyl cellulose, hydroxyeuiyfcue&yl 
cellulose or hydroscypropylmethyl cellulose. 

11. A process according to any one of 
Claims 1 to 8, wherein the macro-molecular 
film forming, water soluble or water dis- 
persible coating agent is a polyvinylpyrroli- 
done, 

IZ, A process according to any one of 
Claims 1 to 8, wherein the macro-molecular 
film forming, water soluble or water dis- 
persible coating agent is a polyethylene gtycoL 

13. A process according to Oaim 12, 
wherein the polyethylene glycol has a mole- 
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cular weight in the range of from 400 to 

6000. 

14. A process according to any one of 
Claims 1 to 8, vherein the macro-molecular 

5 film forming, water soluble or water dis- 
persible coating agent is a methacrylic resin, 

15. A process according to any one o£ 
Claims 1 to 8> wherein the macro-molecular 
film forming water soluble or water wV 

10 persible coating agent is a gelatine. 

16. A proCJsss oewwding to any one of the 

preceding claims! wherein the coating fluid 
contains a plasticfeer* 

17. A process according to Claim 16", 
15 wherein the piasticizer is glycerol 

18. A process according to Claim 17, 
wherein the glycerol is used in an amount of 
up to 60% of the dry weigbt of the coating 
agent. 

20 19, A process according to CSaim IS, 
wherein the glycerol is used in an amount in 
the range of from 10 to 30% of the dry 
weight of the coating agent 
20. A process according to any one of 

25 Claims 9 to 19, wherein the concentration 
of the macromolecular film forming, water 
soluble or water dispersible coating agent in 
the coating fluid is in the range of from 2 
to 50 weiib>% m 

30 21, A process according to Claim 20, 
wherein the concentration of the macromole- 
cular film forming, water soluble or water 
dispersible coating agent in the coating fluid 
is id the range of from 4 to 10 wei^t-%. 

35 22, A process according to any one of 
the preceding claims, wherein the mean dia- 
meter of the particles to be coated is in the 
range of from 0.2 to 0.6 nun 

23. A process according to any one of the 
40 preceding claims, wherein the thickness of the 

coating layer is in the range of from 0.1 
to 10 /a. 

24. A process according to Claim 23, 
wherein die thickness of the coating layer is 

45 in the range of from 05 to 1 p. 

25. A process according to any one of the 
preceding claims, wherein ihc coatiag opcia- 
tion is performed batchwise, 

26. A process for coating, substantially 
50 as described in foregoing Examples 11 

and L 

27. A process foi «>ati»$ substantially 
as described in foregoing Examples U 
and 2. 

55 28. A process for coating, substantially 
as described in foregoing Examples 11 
and 3. 

29. A process for coating, substantially 
as described in foregoing Examples 11 

60 and 4* 

30. A process for coating, substantially 
as described w foregoing Examples 11 
and 5. 

3L A process for coating, substantially 



as described in foregoing Examples 11 65 
and 6. 

31 A process for coating, substantially 

as described in foregoing Examples 11 
and 7* 

33. A process for coating, substantially 70 
as described in foregoing Examples 11 

and 8, 

34. A process for coating, substantially 
as described in foregoing Examples 11 

and 9. 75 

35. A process for coating, substantially 
as described in foregoing Examples U 
and 10. 

36. A process for coating, substantially 

as described in foregoing Examples 12 80 

37. ' A process for coating, substantially 
as described in foregoing Examples 12 
and 2. , 

38. A process for coating, substantially 85 
as described in foregoing Examples 12 

and X- 

39. A process for coating, substantially 
as described in foregoing Examples 12 

and 4, 90 

40. A process for coating, substantially 
as described in foregoing Examples 1Z 
and 5. 

41. A process for coating, substantially 

as described in foregoing Examples 12 95 
and 6, 

42. A process for coating, substantially 
as described in foregoing Examples 12 
and 7, 

43. A process for coating, substantially 100 
as described in foregoing Examples 12 

and 6. 

44. A process for coating, substantially 
as described in foregoing Examples 12 

-and 9, " ~ 105 

45. A process for coating, substantially 
as described in foregoing Examples 12 
and 10. 

46. A process for coating, substantially as 
described in foregoing Examples 13 and HO 
1. 

47. A piotcs* for coating; substw«aslljr o» 
described in foregoing Examples 13 and 

'48- A process for coating, substantially as 1 1 5 
described in foregoing Examples 13 and 
3* 

49, A process for coating, substantially as 
described in foregoing Examples 13 and 

4. 120 

50, A process for coating, substantially as 
described is foregoing Eumupteo 13 and 

5. 

51, A process for coating, substantially as 
described in foregoing Examples 13 and (25 
6. 

52, A process for coating, substantially as 
described in foregoing Examples 13 and 
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53. A process for coating* substantial!? as 
described in foregoing Examples 13 and 
8* 

54. A process for coating* substantially as 
5 described in foregoing Examples 13 and 

9. 

55. A process for coating, substantially as 
described in foregoing Examples 13 and 
10, 

tO 56. A process lor coatings substantially as 
described in foregoing Examples 14 and 
I. 

57. A process, for coating, substantially as 
described in foregoing Examples 14 and 
15 2. 

$%* A process foi coating, substantially as 
dtsusibed iu foicgolug Examples 14 and 
3, 

59. A process for coating, substantially as 
20 described in foregoing Examples 14 and 

4, 

60. A process £ot coating, Erubfitoniijjliy as 

described jn foregoing Examples 14 and 
5, 

25 61. A process for coating, substantially as 
described in foregoing Exwoptes 14 and 
6. 

62. A process for coating, substantially as 
described in foregoing Examples 14 and 

30 " 63, A process for coating, substantially as 
described m foTCfcoinfc Examples 14 and 
8. 

64. A process for coating, substantially as 
35 described in foregoing Examples 14 and 

9* 

65. A process for coatxsg, substantially as 
described in foregoing Examples 14 and 
10. 



66. A process for coating, substantially as 40 
described in foregoing Examples Zl and 

15. 

67. A process for coating, substantially as 
described in foregoing Examples 21 and 

16. 45 

68. A process for coating, substantially as 
described in foregoing Examples 21 and 
17. 

69. A process for coating, substantially as 
described in foregoing Examples 21 and 
18. 

70. A process for coating, substantially as 
described in foregoing Examples 21 and 
19. 

71. A pzoctss for coating, substantially as 
described in foregoing Examples 21 and 
20. 

72. A coated product whenever prepared 
by the process of any one of the preceding 
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